IloamucaHo 37eKTPOHHOM MOANHCEIO:

Bepaxunknii JJanun I'puropeesnt

Homxraocte: JupexTop KI'TIH OI'BOY BO «Keml V»
Jata u Bpens: 2024-02-21 00:00:00

MUHUCTEPCTBO HAYKI BRI OB RS BAPE PV APk O B iiep AT dotdioase
Ky30acckuit rymanuTapHO-1eqar orudeckKuii HHCTUTYT
(eepalIbHOTO rOCYIAPCTBEHHOIO OHO/KETHOTO 00pa30BaTEIbHOIO YUPEKACHHS
BBICILIEr0 00pa30BaHus
«KeMepoBCKUH TOCyIapCTBEHHBIH YHHBEPCUTET)

CDEle.TIBTeT dgmnqecxoﬁ KYJILTYPBI, CCTCCTBO3HAHWUA U IMTPHUPOIOIIOJIL30BAHM A

YTBepxkaaio:
Jexan @DOKEIT
Ps6os B.A.

15 mapra 2022 T.

Pabouyas nporpaMmma qMCHHIVIMHBI

51.0.10 Temnodusuka 1 riapora3zoauHaMuKa
Koo, nazsanue oucyuniumol

HanpaBnenue moaroToBku
20.03.01 TexnochepHasi 0€3011aCHOCTD
Koo, nazeanue nanpaenenus

HanpasnenHocTsb (mpodib) mOArOTOBKH
be30nacHoCTh TEXHOJOTHYECKUX TPOLECCOB U ITPOU3BOJICTB

[Iporpamma OakanmaBpuara

Kpanudukaius BITyCKHUKA
baxanasp

®opma oOyueHHs
Saounas

['oxg Habopa 2021

Hopoxky3suerk 2022 r.



JIuct BHeceHMsI H3MEHEHNH
B PII/] 51.0.10 Tenno¢usuka u ruiporazofMHaAMHUKa

CBenennst 00 yTBep KIeHUM:

Ha 2022 /2023 yueOHbIi ro1 yTBEpkK/AeHa YUSHBIM COBETOM (aKyIbTeTa (PU3NIECKOM
KYJIbTYpbI, €CTECTBO3HAHHUS U IPUPOIOTIONIb30BaHU (IIPOTOKOJ YueHoro coBetra gaxkyabreTa No
8 ot 15.03.2022 r.)

Onobpena Ha 3acenannu Mmeroandeckoir komuccun akynprera @KEII (mpoToko
MeTroanyeckoi komuccuu ¢paxkyaprera Ne 3 o1 25.02.2022 1)

Ono6peHa Ha 3aceaHny obecreunBaroIie kadeapsl re03K0IOTHH U Teorpaduu
npoTtokoi Ne 7 ot 17.02.2022 r. Y nonos 10.B.



OrJiaBJieHue

LI (5050590107 (03 00701 0070 02 4
1.1 DOPMHUPYEMBIE KOMITETECHIIMIM ......evvveeeessrrneneessnnnneeeessansnneeessasnneeeessnnnnneneesans 4
1.2 JleckpunTOpPHBIE XaPAKTEPUCTUKH KOMICTCHIIUM ....eeevvvvveeeeiiiireeeeesniineeeeenns 4
2 O0BEM U TPYAOEMKOCTH JUCUMIUIMHBI 110 BUJIaM y4eOHbIX 3aHATHI. Dopmbl
TIPOMEKYTOUHOM ATTECTALIAMI. ..rveeeeeerreeeeesannnreeeesansnnseeessannnneeessassnnneeesannnneeessannnneess 7
3. Y4yeOHO-TeMaTHYECKUH TUTaH U COACPIKAHNUE JUCHUIUTHHDBL. ...oveeerrnrrreeeeniinnenesss 7
3.1 YUEOHO-TEMATHUECKHIM TIITAH ... . veeeeesnireeieessnnneeeeesssnneeeesannneeeessannnneeeeesnnnnneeas 7
3.2. ConepxaHue 3aHATHIA M0 BUAAM YUEOHOU PAOOTH ...eeeevuvvrireeeiiiieiieesiinneeeeenns 9
4 Tlops 0K OLIEHUBAHUS yCIIEBAEMOCTH U C(POPMUPOBAHHOCTH KOMITETEHIIUN
00y4aromerocs: B TEKyIIEH U MPOMEKYTOUHOM ATTECTALIUM. ......vvvvreerrnirreeeennnnnnns 10
5 MarepualibHO-TEXHUUYECKOE, TPOrPAMMHOE U y4eOHO-METOIUYECKOE

L0 1R TSIO N (ShE (S350 (oA N (o) 605 00 A1 %0505 O 11
5.1 VUEOHAS JIUTCPATYPA . ..vveeeeeiiurrrreeesanrreeeessanssreeessassseeeesaasnseeeessansneeeesannnneeees 11
5.2 MarepuanbHO-TEXHUYECKOE U MPOTpaMMHOE o0ecTieYeHUE JUCIUTIIIUHEL. ..... 11
5.3 CoBpemenHble ipodeccroHanbHble 0a3bl JaHHBIX U HHGOPMAIIMOHHBIE
CIIPABOUHBIEC CHUCTEMBL. ...eeiiiiiiiieieeiiaeaeeeeeeeeeeteeeea e e e e e e e e e e e e e e e e e e e e e e e e e e aeeeeeaeeeeeaaeaaaaeaes 12
6 VHble CBEICHUS U (MITH) MATEPHATIBL. ...vvvveeeiuirrereesannnrreeessansnreeessannsneeeesansnneeeens 12
6.1. TeMbI TUCEMEHHBIX YIEOHBIX PADOT ..vvvvvvrrririeeeesiiiiiiiiiiieieeeeeessssssisnssreeeeeaeenns 12

6.2. [lpuMepHbIe BOIIPOCHI U 3aJlaHud / 3aa4u JJIs POMEKYTOUHOM aTTecTaruu 13



1 Ieab AMCUUILUIMHBI.

B pesynpraTe OCBOEHHMS JAaHHOM JUCHUIUIMHBI y OOYYaromerocsi JOJDKHBI OBITh
cOopMHUpPOBaHbI KOMIIETEHIIMA OCHOBHOW TMpO(ecCHOHANBHOW 00pa30oBaTeIbHON IMPOrpaMMbI
akazemmuueckoro OakaaBpuata (nanee - OITOIT): OIK-1, TTK-3.

ConepxaHne KOMITETCHIIMH KaK ITUIAHUPYEMBIX PE3yIbTaTOB OOYYECHHUS MO JUCHUTUTHHE
cM. Tabnuma 1.

1.1 ®dopmupyemble KOMNIETEHUHHU
Tabmuna 1 - @opMupyemble JUCHUILTIMHON KOMITETEHIIUU

HanmenoBanue Buia HanmenoBanue xateropun | Kon u HazBaHHe KOMIIETEHIINU
KOMIICTCHIIUH (rpynIBI) KOMIETEHIUH
obwenpogpeccuonanvas OIIK-1 Crocoben YUUTHIBATD

COBPEMCHHBIC  TCHJCHIIMM  Pa3BUTHA
TEXHHKH ¥ TEXHOJOTHA B  00JIacTH
TeXHOC(EPHOU 0€30TacHOCTH,
M3MEPUTEIbHOU " BBIYMCIIUTEIILHOMN
TEXHUKH, WHOOPMAIMOHHBIX TEXHOJIOTHM
IIPH pPENICHUH THITOBBIX 337a4 B 001acTh
npoeCCUOHATBHOU NESITETHHOCTH,
CBSI3aHHOM €  3alIUTOM  OKpYyXKaroleu
cpenbl U obecrieueHneM 0€30MaCHOCTH
YyeJI0BeKa

npogeccuonanvhas IIK-3 CnocoOeH HCIOJIB30BaTh 3aKOHBI U
METOJBl ~ MAaTEMAaTHKH, €CTECTBEHHBIX,
T'YMaHUTapPHBIX M DSKOHOMHUYECKUX HAYK
IPH pElICHUH MPO(eCcCHOHABHBIX 3a/1ad,
NPUMEHITh  HAa  NPAKTUKE  HaBBIKH
IIPOBEJICHHUS M OMKMCAHHS HUCCIICIOBaHUM, B
TOM YHCJIC SKCIIEPUMEHTAIBHBIX

1.2 JleckpunTOpHbIE XapaAKTePUCTUKHA KOMIIeTeHIIM i
Tabnuma 2 — JleckpunTopHbIe XapaKTePUCTHKU KOMIETEHIINH, (GOpMUpYyEMbIe TUCITUTLINHOM

Kon u Ha3BaHue | MHaukaTopel JIOCTIDKEHHUS | JAMCIIUTIIIHBI u MPaKTUKH,
KOMITETEHIIUU komnereHuuu no OITOIT dopmupyromue komnereriuo OIMOIT
OIIK-1  Cmnoco6en | OIIK 1.6 — Hcnonpsyer | b1.0.02 Mudopmatika
YYUTHIBATh 3aKOHOMEPHOCTH TEPMOJMHAMUKHA U B51.0.03 Beicmas marematrka
BpPEMEHHEI TeII000OMEeHa npu IIEHUU bL.O.04 Duzimca
co pe © © c 00 c p pe © 51.0.05 Xumns
TCHACHIMH Pa3sBUTHA | BOIIPOCOB B 001acTH | §1.0.06 HauepraTenbHas TeOMETpHS U
TEXHUKH U | mpoecCHOHANBHON  JeSITENbHOCTH, | KoMIbloTepHas rpaduka
TEXHOIOTHI B | CBSI3aHHOW C 3amuTol okpyxaromei | b1.0.07 Hokcomorus
06IaCTH cpesl " obecreucHeM b1.0.09 J[letamm MamuH ©  OCHOBBI
. KOHCTPYMPOBAHUS
TexHoc(hepHou 0€30I1aCHOCTH YelIoBeKa
Bb1.0.10 Temnopusznka "
OesomacHoCTH, rHAPOra3oAMHAMHKA
H3MEPUTCIbHOU u Bb1.0.12 DnexTpoHMKA U 3IEKTPOTEXHUKA
BBIUMCIIUTEILHON Bb1.0.14 Teopus ropeHus 1 B3pbIBa
TEXHHUKH, B1.0.16 Ha,lIe)KHO(iTL TEXHUIECKUX
HH(bO MAITHOHHBIX CHUCTEM U TCXHOI'CHHbIU PUCK
pMan 51.0.20 CucreMbl aBTOMaTH3MPOBAHHOTO




Kon wu  wHa3Banue | UnaukaTophl JocTvxeHus | JucuumivHbl u MPAKTUKH,
KOMIETEHIUH kommereniuu no OIIOIT dhopmupytomme komnereniuto OO
TEeXHOJIOTUH pH NPOCKTUPOBAHUS  CPEJICTB  OOCCIICUCHUS
pPEIICHUH  THIIOBBIX GesonacrocTH
b1.0.21 Tunossle IIPOMBIIILIECHHBIE
3ajady B obOmactu
. TEXHOJIOTUH
PO(ECCHOHATLHOM 51.0.23 IlpoMblnuieHHas O€30HaCHOCTE
ACATCIbHOCTH, OIACHBIX MPOHU3BOJICTBEHHBIX OOBEKTOB
CBSI3AHHOMU c b1.0.28 Oxpana okpyxatomieit cpeabl Ha
3aMUTOM 00BeKTax IKOHOMUKHU
o B1.0.30 Crioco0Obl ¥ TEXHOJIOIUU 3aIUThI
OKPYXAIOIEH CPEeIIbI N
B YPE3BBIYAITHBIX CUTYAIHSAX
H obecreueHIeM b1.0.32 Pacuer u mpoEKTUpOBaHHE
0€30MacHOCTH CUCTEM u CpelICTB obecrieyeHus
yeJoBeKa 0e30macHOCTH TpyIa
b2.0.01(Y) VYueOHast MpaKTHKa.
OsHakoMUTeIbHAS IPAKTHKA
Bb2.0.02(IT) IIpousBoacTBeHHas
npaktuka. TexHomoruueckas (IPOSKTHO-
TEXHOJOTHYEeCKasi MPAKTHKA)
b2.(Ilx) IIpom3BoncTBeHHass MpPaKTHKA.
[IpenauruiomHas npakTvKa
b3.01 IloxroroBka K mpolenype 3aluThl
W 3allIUTa BBIMYCKHOW KBaJIM(UKAIIMOHHOM
paboThl
I1K-3 Crioco6en | [TK-3.1 Hcnons3yeT MeTo 161 51.0.04 ®usnka
WCTIOJIH30BAaTh pereHus 3a1a4 B 00IacTH 51.0.05 Xmmms
. b1.0.10 Temiopusznka "
3aKOHBI M METOJBI | TeXHOC(EepHOU 0€30MaCHOCTH C
TUAPOra3oAMHAMHUKA
MaTeMaThKH, ITIOMOIIIBIO 3aKOHOB U METOZ10B 51.0.12 DneKTpoHHKA ¥ HIEKTPOTEXHHKA
€CTECTBECHHBIX, MaTeMaTUKU, ECTECTBEHHBIX, b1.0.13 Mertponorus, craHzapTuzanus U
T'YMaHUTAPHBIX Y | TYMaHUTApPHBIX U SKOHOMUYECKUX cepruduKanys
YKOHOMMUECKIX HayK Bb1.0.14 Teopus ropenus u B3pbiBa
b1.0.19 Brenenue B npodeccCHOHATIbHYIO
HAayK TIpU PEIICHUH
JeATENbHOCTb
IpO(ecCHOHANBHBIX B51.0.24 DxoHOMHKa OXpaHBl Tpyga |
3a7a4, [PUMEHITH HPOM3BOJICTBEHHOH 030MaCHOCTH
Ha MPAKTUKE HABBIKU b1.B.JIB.03.01 Opranmzamust Hay4HO-
IIPOBe/ICHHS " HCCIIEIOBATEIECKOM IS TEIbHOCTH
b1.B.JZIB.03.02 ITaTtenToBenenre
OIIMCaHUuA
. Bb2.B.01(IT) [Ipon3BoncTBeHHas: MpaKTHKA.
HCCIICIOBaHNH, B I[IpounpHas NpaKTUKA.
TOM qucie OT/1.02 M36pannbie THaBbl (PU3HUIECKOI
AKCIEPUMEHTAIBHBIX XUMHU

Bb3.01 IoaroroBka K mporenype 3amuThl 1
3aIliTa BBHITYCKHOH KBAJIH(UKAIIMOHHON
paboTHI.

Tabnuna 3 — 3HaHus, yMeHUs, HaBbIKU, OPMUpPYEMbIe TUCIUILTMHON

Kon u Ha3BaHue | UHaMKaTtopbl JOCTWKEHUS | 3HaHMs, YyMeHus, HaBblku (3YB),
KOMIETEHIUH KOMIIETEHIIMH, dbopmMupyemble JUCHUTUIMHON
3aKperieHHbIe 3a
JUCHUIIIIMHON
OIIK-1 Cnocoben | OIIK 1.6 — MHcnonb3yet | 3HaTh:
YUUTHIBATh 3aKOHOMEPHOCTH -OCHOBHBIE 3aKOHbI
COBpEMEHHBIE TEPMOAUHAMHUKHI U | TUAPOTa30IMHAMUKH;
TEHJICHIINH pasBUTHS | TEIUIOOOMEHA NPU PEIICHUH | - OPSAAOK U MpaBUia MOHTaXa U
TEXHUKH U TEXHOJIOTUH B | BOIIPOCOB B 001acTH | 9KCIUTyaTaluu
oOmact TexHochepHoil | mpodeccruoHaIbHOM TUIPOTa30JUHAMUYECKUX CUCTEM;
0€30M1aCHOCTH, JIeSITeTbHOCTH, CBSI3aHHOM C | ~-OCHOBHBIE 3aKOHbBI TEPMOJAUHAMHUKH U

5




Kon u HazBaHue | UHauKaTopel JIOCTWXKeHUs | 3HaHUs, yMeHus, HaBblku (3YB),
KOMIIETEHIIUU KOMIIETEHIINH, dopmMupyembIe TUCHUTUIMHON
3aKpEIICHHbIE 3a
JUCLUIUITMHO N
U3MEpPUTEIbHON U | 3alUTOM OKpY’KaIolllel | TerI000MeHa, UCIOJIb3yeMble IS
BBIYHMCIIUTEIIBHOM cpeapl W 00ECHeYeHHEM | pacyeTOB TEXHOJIOTHYECKOTO
TEXHUKH, 0€30MacCHOCTH YeJIOBEKa 000py10BaHUs IPU pEILICHUN
WH(POPMAIMOHHBIX npoecCHOHABHBIX 3a/a4.
TEXHOJIOTUI npu YMers:
pELIEHUH TUIOBBIX 3a7a4 - IPUMEHSATh UMEIOIUECS 3HAHUS K
B obsactu UCCIIIOBAHUIO CIIOKHBIX
npodeccruoHalIbHON TUAPOTa30JMHAMHUYECKUX MPOLIECCOB U
NEATEIbHOCTH, SBJICHUHN OKpPYKarOLIEN Cpepl,
CBA3aHHOM C 3alIATOMN CBSI3aHHBIX C DTUMHU IIPOLIECCaMU, B

OKpYXKarolen cpeasl |
obecrieuenrem
0€30I1aCHOCTH Y€EI0BEKA

npoeCCUOHAIBHON e TETLHOCTH;
-peniaTh TEOpETUUECKUE 3aJauH,
UCIOJIb3YS] OCHOBHBIE 3aKOHBI
TEPMOJUHAMHUKHU TCIUIO — U
MaccolepeHoca.

Bmaners:

- IPaKTUYCCKMMHU HaBbIKaMH
IIPUMEHEHHUSI 3aKOHOMEPHOCTEN
TUAPOANHAMHUYCCKUX ITPOLECCOB B
npodeccuoHalbHOM e TENbHOCTH;
-HaBBIKAMH TPUMEHEHUS
3aKOHOMEPHOCTEH TermI000MEHHBIX
MIPOLIECCOB JUIsl MPAKTUYECKOTO
penieHus npodeccuoHanbHbIX 3a4a4.

[IK-3 CnocobeH
HCIIOJIB30BaTh 3aKOHBI U
METO/IBI MAaTEMAaTHKH,
€CTECTBEHHBIX,
Ir'yMaHUTapHBIX u
SKOHOMHUYECKHX HayK
pu pelIeHun
podeccrnoHaIbHBIX
3aja4, NPHUMEHATh Ha
MIPAKTUKE HaBBIKH
MIPOBEJICHUS U OIMCAHUS
HCCIIEIOBAHUI, B TOM
qyucie
AKCIIEPUMEHTATBHBIX

I1K-3.1 Mcnonb3yet
METO/Ibl PEIICHUS 33/1a4 B
obsactu TexHocepHon
0€30IaCHOCTH C TIOMOIIBIO
3aKOHOB U METOJIOB
MaTeMaTHKH,
€CTECTBEHHBIX,
r'yMaHHUTapHBIX U
YKOHOMHUYECKUX HAYK

3HaTh:

-OCHOBHBIC METO/Ibl U3YUYCHHS
TeII0pU3HIECKUX U
THAPOTra30JMHAMUYECKUX TIPOIIECCOB,
JICXKAIIHUX B OCHOBE TEXHOJIOTHUCCKHUX
MIPOIIECCOB;

-CTIOCOOBI MOTYYCHHUSI U 00pabOTKH
HOBOY MH(pOpPMAIUHU, HEOOXO0IUMOM IS
caM000yYeHHUsI U PEIICHUS] KOHKPETHBIX
3a/1a4 10 TeroU3nKe U
THAPOTa30JMHAMUKE.

YMeTs:

-HaXOJIUTh U UCIIOJIb30BAaTh HAYYHO-
TEXHUYECKYIO HHPOPMAIUIO B
uccieayeMoi 001acTu U3 pa3IMyHbIX
PECYpPCOB.

Braanets:

-OMBITOM PAa0OTHI U UCIIOJIB30BAHUS B
X0/JIe IPOBEACHUS UCCIIeI0OBAHUI
HAy4YHO- TEXHUYECKOH HH(OpMAIIHH,
Internet-pecypcos, 6a3 JaHHBIX U
KaTaJoroB, SJEKTPOHHBIX KYyPHAIIOB U
MaTeHTOB, TOMCKOBLIX PECYPCOB U Jp. B
00JacTH TUAPOTA30AMHAMUKH U




Kon u HazBaHue | UHauKaTopel JIOCTWXKeHUs | 3HaHUs, yMeHus, HaBblku (3YB),
KOMIIETEHIIUU KOMIIETEHIINH, dopmMupyembIe TUCHUTUIMHON
3aKpEIICHHbIE 3a
JUCHUIIIIMHOMN
TETUTO PU3HUKH.

2 O0bEM M TPYA0EMKOCTH TUCIHUIINHBI 110 BUAAM Y4eOHBIX 3aHATHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabmuma 3 — O0beM U TPYAO0EMKOCTh JUCIUTIINHBI TI0 BUJAM YI€OHBIX 3aHATHI

. O0BéM yacoB 1o Gpopmam
OO1ast Tpy1I0eMKOCTh ¥ BUJIbI yUeOHOM pabOThI 1O AUCHIHUILIMHE, N —
MPOBOAMMBIE B Pa3HBIX GopMax 0D0 O3D0 300
1 O6mmas TpyI0eMKOCTh TUCIUILINHBI 108 108
2 KonrtaktHas pabora oOydaromuxcs ¢ npernoaaBateneM (Mo BHIAM 68 12
yueOHBIX 3aHATHI) (BCEro)
AymuTtopHas paboTa (Bcero): 68 12
B TOM 4HHCIJIC:
JIEKIIUA 32 6
MIPaKTUYECKUE 3aHATH, CEMHHAPHI 26 4
J1a00paToOpHbIC PabOTHI 10 2
B MHTEPAKTUBHOM (popme 10 2
B DJIEKTPOHHOH opMe
3 CamocrosTenbHas padbora 00y4aromxcs (BCero) 40 92
4 IIpoMexxyTOdHAs aTTeCTAIHs 00YJIaIOIErocss —3a4eTr 4
1 005EM JacoB, BBIICIEHHBIN Ha MPOMEXYTOYHYIO ATTECTAIUIO:
3. YueOHo-TeMaTHYeCKHii IJIaH U cOlepPKaHue TUCHMILIUHBI.
3.1 YuyeOHO-TEeMAaTHYECKHIi IJIaH
Tabmuia 4 - YueOHO-TeMaTUYECKUH TUIaH
ouHas popma obyuernus
O6mmas TpymoeMKocTb 3aHATH (Jac.) DopMbl
PasjieNbl U TeMbl MCIHTUINHEL |PYAOM AymuTOopH. K{)?T}Sgglon
\E I10 3aHATHAM (I; (::C;Z SAHATHA CPC TIPOMEKYTOYHO
- JeKI. | TpaKT. 11a0. M aTTeCTalun
Z uac.) yCIIEBaEMOCTH
1 Texuudeckas TepMOIMHAMHKA 24 6 6 4 8 CobGecemoBa
HHE Ha
nmabopaTopH
BIX U
MPAKTHYCCKH
X 3aHATHIX,
KOHTPOJIbHAS
pabota
2 TermmomaccooOMeH 26 8 8 2 8 CobecenoBa
HHE Ha
nabopaTopH
BIX U
MPAKTHYCCKH
X 3aHATHSX,
KOHTPOJIbHAS
pabora




No /ot

Pa3l[eJIBI U TCEMBI AUCIHUIIIINHBI
110 3aHATUAM

OO6mas

TpynoeMKocTh 3aHsTHH (Yac.)

TPyLOEM
KOCTb

AyIuTOpH.
3aHITUSA

(6cezo
yac.)

JICKI.

MPaKT.

1a0.

CPC

Dopmbl
TEKYIIEro
KOHTPOJS U
IIPOMEXYTOIHO
1 aTTecTaluu
YCIIEBAEMOCTH

I'maporazognuamuka

22

6

6

Cobecenosa
HHUE Ha
nabopaTopH
bIX U
MPAKTHIECKH
X 3aHATHUSAX,
KOHTPOJIbHAs
pabora

TomnuBo u TOpE€HU TOIIJIMBA

22

Cobecenona
HHUE Ha
nabopaTopH
bIX U
MPAKTHIECKH
X 3aHATUAX,
KOHTpPOJIbHAasA
pabora

IIpoMbInUIEHHAS TEMJIO3HEPT ETUKA

18

CobecemoBa
HHE Ha
HpaKTI/IT-IeCKI/I
X 3aHATHUAX

IIpomexyrounas arrecTauus

3a4€T

nUToro

108

32

26

10

40

3a04Has hopma 0byuenust

Ne Henenu
/1

Pa3nem>1 1 TEMBI JUCHUILTHMHBI
110 3aHATHAM

Oo6mmas

TpymoeMKocTb 3aHATHI (Jac.)

TPYLOEM
KOCTb

AyIuTopH.
3aHATHU

(6cezo
uac.)

JIEKII.

71a0.

MPaKT.

CPC

DopMbl
TEKYILEro
KOHTPOJA U
MIPOMEKYTOYHO
W aTTecTaluu
yCIIeBaeMOCTH

[N

Texamueckas TEPMOOANHAMHUKa

20

1

18

Cobecenosa
HUE Ha
nmabopaTopH
BIX U
MPAKTUICCKH
X 3aHATHUSIX,
KOHTPOJIbHAS
pabota

TennomaccooOMeH

23

18

CobecenoBa
HHE Ha
nmabopaTopH
BIX U
NPaKTHYECKH
X 3aHATHSAX,
KOHTpOJIbHAs
pabota

IMupporazonuHamika

21

18

CobecenoBa
HHE Ha
nabopaTopH
BIX U
MPAKTUYECKH
X 3aHATHSIX,
KOHTpPOJIbHAS
pabora




Oomas TpynoeMKoCTh 3aHSTHH (Yac.) Dopmbl
% Pa3gensl ¥ TeMBI JTUCHUINIMHEI TPyAoeM AynuTopH. ng%f)lg;on
3 10 3aHSATHSIM FocTh SAHATHA CPC IIPOMEXKYTOUHO
z = (6ce20 ek, | mab. | mpaxr. H aTTeCTaluu
Z B yac.) yCIIeBaeMOCTH
4 TomnrBo 1 ropeHHs TOITHBA 20 1 1 18 CobecenoBa
HUE Ha
nabopaTopH
BIX H
MPAKTUICCKU
X 3aHATHSIX,
KOHTPOJIbHAS
pabora
5 [pombinutenHas terodHepreruka | 20 - 20 CobecenoBa
HUE Ha
MPAKTUUECKU
X 3aHATHSIX
IIpomexxyTouHas aTTecTanus 4 3a4er
UTOI'O 108 6 2 4 92

3.2. ConepskaHue 3aHATHI M0 BUAAM y4eOHOI padoThI
Tabmuma 6 — Coaepxanue AUCITUTUTHHBI

No HaumenoBanue paszjena,
ConepxaHue 3aHATHS
/1 TEMBbI JUCIUIIJINHBI
Cooeporcaniue 1eKyUOHHO20 Kypca
1 TexHuueckas YpaBHenue coctosiHus. I1epBriil 3aKoH TepMOoMHaMUKU. ['a30BbIe
TEPMOJMHAMUKA nporiecchl. Bropoii 3akoH TepMOoAMHAMUKU. ['a30BbIE ITUKIIBI
TEIUIOBBIX MallMH. PeanbpHble ra3pl, BOASHOW map.

2 TemmomaccooOMeH OCHOBHOI 3aKOH TEILIONMPOBOIHOCTH. KOHBEKTUBHBIN TEINTIOOOMEH
(Temroornava). TemmoBoe u3nydeHue. TemioBoi pacyet
TEII000MEHHBIX anmapaTtoB. MaccooOMeH.

3 I'uaporazonuuamuka YpaBHenue bepuymnu. I'mapocraTuka, rupaBimka.
T'azogunamuka. TexHuyeckast THAPOra3oqMHAMUKA.

4 TormnmBo 1 TeOpus TOpeHUsT | XapaKTePUCTUKH SHEPTETUIECKIX TOIUIHB. DU3NKO-XUMUYIECKHE
OCHOBBI TEOPHH T'OPEHHS TOTLTHBA. [Iporeccsl cropaHus KUIKOTO,
ra3000pa3HOro W TBEPJOTO TOIIJINBA.

5 IIpombInuieHHas TemmocHaGxeHNe MPENTPHUATHIA U HACEIEHHBIX TyHKTOB.

TEIIODHEPTeTHKA DHeprocOepexeHne U CHIDKEHIE BPETHBIX BEIOPOCOB.

Cooepoicanue npakxmuieckux 3aHsamutl

1 Texauveckas Onpenenenrie TEPMOIMHAMHUYECKAX IapaMEeTpOB Ta30B W WX

TEPMOJIMHAMUKA cMmeceid.
OnpeneneHrie  TEIJIOEMKOCTH  MAaTEpHUaJoB W BEIIECTB B
TEPMOAMHAMUYECKUX TIPOIIecca.
Pacuer  xapakTepuCTHK  TEpPMOIWHAMUYECKHUX  IPOIECCOB.
OnpeneneHrie XapakKTepPUCTHK JUHAMUYECKHX MTPOIIECCOB B Mapax ¢
WCIOJIH30BAHUEM JHAarpaMMaM.
2 TemmomaccooOMeH Buer mporieccoB nepeHoca TerIoThI,
Temmornepenava yepe3 TUIOCKYIO CTEHKY.
[lepenava TemmoTH Yepe3 MUITUHIPHIECKYIO CTEHKY.
YpaBHeHne MaccooOMeHa. TermoBoil pacuer peKynepaTUBHBIX
TEMI000MEHHBIX alllapaToB

3 I'mpporazonuuamuka Knaccudukanus tpy6onpoBoaoB u pacxonos. OOuue cBeaeHUs
10 TUAPABINYECKOMY pacueTy TPyOOIpoBOIOB. Pacuer KOpOTKUX u
JUIMHHBIX TPYOOIPOBOAOB.

Pacuer TpyOONpOBOMOB MPOCTHIX M CIOXKHBIX (Pa3BETBICHHBIX,
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Ne HaumenoBanue paszena, O —

/1t TEMBI JUCHUTINHBI
MapaJuIebHbIX).

4 TonnuBo u Teopus roperuss | Pacder TEmoThl cropaHus U KOJIMYECTBA BO3AyXa JJISl CKUTAHUS
TOIJIMBA.
CKOpOCTh pacpocTpaHeHHUs IIJIAMEHU B Ta30BOW cMecH
Onpenenenrie TenI0QU3NISCKUX MAPAMETPOB TOILIHB.

5 IIpombIuieHHas OnpezeneHrie MOTPEOHOCTH B SHEPTETUUYCCKUX Pecypcax B

TCIJIOOHEPI €THKA CANMHUIAX YCIOBHOI'O M IICPBUYHOI'O TOIIJIMBA Ha pa60Ty

TEXHOJOTUYECKOT0 000pyJ0BaHUSI.
Cucrembpl  MPOMBILIUIEHHOTO  TEIUIOTEXHUYECKOTO  KOHTPOJS,

IIpuHDATIBL IIPOCKTUPOBAHUSA (bYHKIIMOHATBHBIX CXeM
TEIIOKOHTPOJISL.

Cooepoicanue 1abopamophuvix pabom

1 Texuuueckas AnuabaTuveckuil mporece

TEPMOJIMHAMUKA YpaBHeHue cocrosinus Ban-nep-Baansca

AnurabaTuveckui mporece
uxn Kapno
ITonutponuueckuii mporece

2 TemmomaccooOMeH Jubdy3us B razax.

3 I'uaporazoquHaMHKa OcBoeHHe KCIIEPUMEHTATBHOTO U PACUETHOTO CITOCOOO0B
orpeJieNieHrs TIOTeph Hallopa Ha TPEHUE M0 JJTHHE.
M3ydeHne 3aKOHOB TEUEHUS UJI€aJIbHOM KUJIKOCTU

4 TomnmBo u Teopus ropeHust | Pacuer o0bema 1 SHTAIBINH MPOAYKTOB CTOPAHHS TOILTHBA

[IpomexxyTouHas aTTecTanus —3a4er

4 Tlopsiniok OULEHMBAHUS YCNEBAEMOCTH W C(POPMHUPOBAHHOCTH

KOMIIeTEeHIMH 00y4alerocsi B TeKyeid ¥ mMpoMeKyTOUHOM aTTeCTAUM.

JIJ1 TIOJIOKUTENBHON OLEHKHU 0 pe3yabTaTaM OCBOEHHUS JUCLHUILUIMHBI 0Oy4aronemMycs
HEO0OXOIMMO BBITIOJHUTH BCE YCTAHOBJIEHHBIE BHIbI yueOHOUW paboThl. OLeHKa pe3ylbTaToB
paboThel oOydaromierocs B 6amiax (Mo BuaaM) MpuBecHa B Ta0auIe 7.

Tabmuma 7 - bBaubHO-peWTHHrOBas OIICHKAa PE3YJIbTaTOB Y4eOHOW  pabOThI
obOyuaroruxcst mo sugam(bPC)

VYuebnHast pabora |Cymma  |Bumsl v pe3ynbTaThl OreHKa B aTTECTAIlN Bamnet
(BUIBI) OamioB  |yueOHOW pabOTHI

Texymmast yuebnas |80 NuauBuayanbHble 3a ogHO MHAMBHYAJBLHOE 3aaHHE OT S

pabora B cemecTpe 3a7aHus (OTYET O 1o: 30- 54
(ITocemenne BBIIIOJTHEHUH 5 6aquoB (BeImomHEHO 51 - 65% 3amaHmif)

3aHATHH 110 WHIUBUAYAIbHOTO 7 6anJa (BBITOIHEHO 66 - 85% 3amanuii)
paciucaHuIo U 3a/1aHus) 9 6annoB (BeimonHeHo 86 - 100% 3amanuii)
BBINOJTHEHUE Pa6ora Ha mpaktiudeckoM |3a oxno 3ansTue ot 0,5 10 1: 8,5-17
3a/1aHM) 3aHATHH 0,5 6at0B (BBIIONHEHO 51 - 65% 3amaHMii)

0,7 6amua (BeIIOIHEHO 66 - 85% 3amaHuii)
1 6ana (BemonaeHO 86 - 100% 3amanmit)

Pa6ora Ha maboparopaom |3a onno 3ausitue ot 0,5 1o 1: 4,5-9
3aHATHH 0,5 6at0B (BBIIONHEHO 51 - 65% 3amaHMii)
0,7 6anna (BeimotHEHO 66 - 85% 3amaHuii)
1 6axa (BeimomHeHO 86 - 100% 3anaHuit)

Hroro no rexkyuieit padore B cemecTpe 43 - 80
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[Mpomexyrounas |20 Teopernueckuii Borpoc |5 6asia (MoporoBoe 3Ha4eHUE) 5-10
aTTecTauus 10 6a/u10B (MaKCHMAJIEHOE 3HAYCHIIE)
(sK3amMeH)
Pemenve 3amaun . 5 6anna (moporoBoe 3HaUEHHE) 5-10
10 6ans10B (MakcHMallbHOE 3HAUCHHUE)
HToro mo mpomMe:KyTO4HOIi aTTecTAllMM B ceMecTpe (IK3aMeHY) 10-206.

CyMmMmapHasi olleHKa 10 JUCHMILUINHE B ceMecTpe: CymMmMa 0aJuToB TEKYIIeH U MPOMEKYTOUHOM aTTeCTAIlMU

51-1006.

SMarepunaiibHO-TEXHHYECKOe, NMPOrpaMMHOe M Yy4eOHO-MeToanYecKoe
ol0ecneyeHune TUCHUIINHBI.

5.1 YueOHnas qureparypa

OcHosnas yuebHas aumepamypa

1. Iluckynos, B. M. ®usuka (remnodusuka) : yuebHoe nocobue / B. M. IluckyHos. -
Mocksa : UL PUOP : HULl UH®PA-M, 2016. - 213 c. - ISBN 978-5-16-108481-6. - URL:
https://znanium.com/catalog/product/561339 (mata o6pamenus: 03.02.2021).
AIEKTPOHHBIN

Texkcr

Jlononnumenvnas yuebnasa numepamypa

1. IIabapos, A.b. I'maporazomuaamuka : yaeOHOE IMOcoOHe I BY30B IO CIEIHAITBHOCTH
"Tennodusuka" HampaBiaeHUs noArotoBku "TexHuyeckas ¢usuka" : gon. YMO By30B
P® / A. b. lllaGapoB ; TroMmeHCKHUH TOC. YH-T, IH-T MaTeMaTHKH, €CTECTBEHHBIX HAYK U
MH(POPMAITMOHHBIX TEXHOJIOTHH. - 2-¢ u31., mepepad. - Tromens : TromI'Y, 2013. - 460
c. - bubmmorp. B KOHIIE L. -
URL.: https://icdlib.nspu.ru/views/icdlib/5723/read.php (mata o6pamenus: 03.02.2021)
. - ISBN 978-5-400-00795-8. - TekcT : 371eKTpPOHHBIH.

2. Cwmuphos, B. I'. Temmodusuka : yaedbnoe nocodue / B. I'. Cmupnos, B. B. deipaun, T.
JI. Kum. — Kemeposo : Ky3['TY umenn T.®. ['opbauena, 2018. — 171 ¢c. — ISBN 978-
5-00137-007-9. // Jlamp : onekTpoHHO-OMOMMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/115162 (mara oOpamenus: 03.02.2021). —— Teker :
3JIEKTPOHHBIM.

5.2 MarepuajibHo-TeXHHYECKOe W MNPOrpaMMHOe ofecrneyeHHe
AUCIHMUIIJINHBI.

Y4eOHbIe 3aHATHS 10 AUCHUIUIMHE MPOBOATCS B yueOHbIX ayauTopusix HOU KemI'V:

339 YueOHas ayautopus (MyJIbTUMEAUWHAS) IS TIPOBEICHHUS: 654041,
-3aHATHI JIEKIUOHHOIO THUIIA; Kemeposckas
-3aHATHA CEMIHAPCKOTO (IIPaKTHYECKOT0) THIIA; o0macTb -
- TPYMIIOBBIX U MHAWBUAYAJIbHBIX KOHCYIbTALIUH; Kysbacc,

- TEKYyLIEero KOHTPOJIS, IPOMEKYTOYHOH aTTeCTalH. HoBoky3Henk
CneuuanuzupoBanHas (yueOHasi) MeOesIb: 10CKa, MENOBasi, CTOJBI JJaOOpaTOpHBIE, | U TOPOIACKON
CTYJIBSL. OKpYT, T.
O0opynoBanue JIsl Ipe3eHTALMH Y4e0OHOro MaTepuana: cmayuoraproe - HOyToyk, | HoBokysHelk,
MIPOEKTOP, IKpaH. yiI.

Hcnonnzyemoe MporpaMMHoOe obecnevenme: MSWindows
(MicrosoftlmaginePremium 3 year no cyOnuuensnonnomy gorosopy Ne 1212/KMP or
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo6omHo pacnpoctpansemoe [10).

HuTepHer ¢ o6ecnieuennem gocryna B JUOC.

Kysueuosa, n.
6

323 JlaGoparopusi MeTOAMKH HNpenogaBanusi (u3Mku. YueOHas aymutopusi aist | 654027,
MIPOBEICHUS Kemeposckas
- 3aHATHH 1a00PaTOPHOrO THIIA. 00Js1acTh -
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https://znanium.com/catalog/product/561339
https://icdlib.nspu.ru/views/icdlib/5723/read.php
https://e.lanbook.com/book/115162

Cnennann3upoBaHHas (y4edHas) MebelIb: JIOCKa MeoBasi, kadenpa, cTonsl, cTyibs. | Kysdace, T.
YueOHo-HaArAsiAHbIE MOCOOUSI: JTa0OpaTOpHbIE CTEHAB! ¢ mpubopamu As u3mepeHus: | HoBokysHelk,
TEeMIIepaTyphl, TaBJICHUS, PACX0/a U YPOBHSI. p-KT
JlaGopaTopHoe 060opy/10BaHHe: KOMIUIEKT Ja00paTOpHBIN 10 MONEKYIsApHOH (usuke | [TnoHepckwmid,
U TEPMOAMHAMHKE, KOMIIBIOTEPHBIH W3MEPUTENBHBIH KOMIUICKT, CeKyHaomep, | A.13, mom.1
KOHTPOJIBbHO-U3MEpUTEIbHBIE TPUOOPHI, pACX0JOMEPHI, YPOBHEMEPHI, HA00p 00pas3IoB,
JATYHKHL.

106 [TomereHue Ajis CAaMOCTOSATEIBHOM PaOOThl 00YJaIOIIHXCS. 654041,
CrennanusupoBanHas (yueOHas) MeOesb: CTOJIBI, CTYJIbs, JOCKA MEIOBasl. Kemeporckast
OO0opynoBaHue: CTallMOHAPHOE - KOMIIBIOTEPHI (4 1IT.). 00nacThb -

Hcnonb3yemoe nporpammuoe odecriederre: MSWindows (MicrosoftimaginePremium | Kys6acc,

3 year no cyomuieH3noHHoMY goropopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 | HoBoky3Helk
r.), LibreOftice (cBobomHO pacnpoctpansiemoe [10). Ul TOPOACKOM
Wntepuer ¢ obecrieuennem gocryna B8 QUOC. OKpYT, T.
HoBoky3Hellk,
yiL.
Kysnenosa, 1.
6

5.3  CoBpeMeHHble  mnpodeccHOHANbHbIE  0a3bl  JaHHBIX W

HHGOpMaLMOHHBIE CIIPABOYHbIC CHCTEMBI.

1. Basza gaunsix Science Direct (6omee 1500 »xypuanoB u3zmarenscrBa Elsevier, cpenun
HUX M3JIaHHS TI0 MaTeMaThKe U HH(POpMATHKE),pexuM jgoctyna :https://www.sciencedirect.com
2. Wudopmanmonnas cucrema «EamHOoe oxHO goctyma K HWHGOPMAIMOHHBIM

pecypcamy» http://window.edu.ru/catalog/
3. ba3el NaHHBIX W aHAIWTUYECKHE ITyOJUKAIlMU Ha TopTajie «YHHUBEPCUTETCKAS

nHbopManroHHas cucreMa Poccust», pexxnum poctyma: https://uisrussia.msu.ru/

6 Hnble cBeeHus U (MJIM) MATEePHAJIBI.
6.1. TeMbl NUCbLMEHHBIX YUEOHBIX PadoT

Tabnuna 8 - TeMbl THCEMEHHBIX KOHTPOIBHBIX pa0oT

1. OnpenenuTs TEMIOBOM MOTOK B TUIOCKOM CTEHKE MPH 3a/laHHOM Kod(hduiireHTe
TEIUIONPOBOJHOCTH M 33JJaHHOM IMepenajie TeMIeparyp.

2. Onpenenuts 2PPeKTUBHBIN KOADDUITUEHT TETIIONPOBOHOCTH MHOTOCIOMHOTO
MaTepuana, CoOAEepKaIIero TEIONPOBOIHbIE U TEIUIOU30JIUPYIOUTUE CIIOU.

3. 3ajana TemnepaTypa BHYTpU IIOMEIICHUS, TEMIIEpaTypa OKPYXKaIOIIeH cpebl, CyMMapHast
MOIIIHOCTh HarpeBaress, TONIUHA U KO3 (ULIMEHT TeTIONpPOBOJHOCTH CTeHKU. Haiitu
TpeOyeMyI0 TONIIUHY CJIO0S TEIION30JISIIHH.

4. 3ajaHa TOJMIIMHA UWIMHIPUYECKON CTeHKH. HallTH TONIUHY CI0s TETIOU30ISIHH,
obecrneunBaroniero TpedyeMoe TepMHUIECKOE COTPOTUBIICHHUE.

5. HaiiTu ycTaHOBHBILIYIOCSI TEMIIEPATYPY B MIOMELIEHUN C OKOHHBIM IIPOEMOM IIPU
U3BECTHOU MOIIHOCTH oOorpeBaress. [IpuHATh, YTO B OKOHHOM ITPOEMe HaXOAUTCS
CTEKJIONAKET C U3BECTHOMA((EKTUBHON TEIIONPOBOIHOCTHIO.

6. 3aaHa HavanbHas TeMIIEpaTypa MI0CKOM CTEHKH, KOA(QPUIHUEHT TeIIONPOBOJHOCTH,
yllelbHas TEIIIOEMKOCTb U TUIOTHOCTh MaTepualla ¥ yAelbHas MOIIHOCTb TEMJI0BOIO
MCTOYHMKA (Ha €AMHUILY IIOIIAAN OBEPXHOCTH). HalTH 3aBUCUMOCTD TeMIIepaTyphbl
o0orpeBaeMoii MOBEPXHOCTH OT BPEMEHH.

7. OnpeaenuTh TEIIOBOM MOTOK OT INIOCKOW CTEHKHU MPH 33laHHOM K03 duimenrte
TEIUIOOT/Ia4M U 3aJaHHOM IIepenaie TEMIEPaTyp.

8. OHpC,Z[CJ'II/ITB CYMMApHOC TCIIJIOBOC CONNPOTUBJICHUEC OKOHHOI'0 CTCKJIOIAKETA.
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9. Onpenenuth (HakTUUECKOE TEIUIOBOE COMPOTHBIICHHE MHOTOCIOWHOM CTEHKH, €CITH
3alaHacyMMapHasi MOLIIHOCTh TEIUIOBBIACIICHUs, YCTAHOBUBIIASACS TEMIIEpaTypa BHYTPH
IIOMEUIEHUS U TEMIIEpaTypa BHELIHEN CPEbI.

10. Onpenenuth 3pPeKTHBHBIN KOADDUITUEHT TEIIOOTAAYN C YIETOM U3ITYICHUSIIPU
3aJJaHHBIX A0COJIFOTHBIX TEMIIEPATYpPaAX CPEIbl M INIOCKOW CTCHKH.

11. 3agana Temneparypa HOBEPXHOCTH KOHBEKTOPA, MOITHOCTh KOHBEKTOPA U KO3(PPUIIMEHT
temiooTaaud. HailTu ycTaHOBUBIIYIOCS TEMIIEPATYPY B IIOMEIICHHH.

12. Haiit yCTaHOBUBIIYIOCS TEMIIEPATYPY B IIOMEIICHHH C OKOHHBIM ITPOEMOM TIpH
M3BECTHON MOITHOCTH oOorpeBaTess. [IpuHSITh, 9TO B OKOHHOM IPOEME HAXOIUTCS
CTCKJIOMAKET C U3BECTHBIM TEPMHUYECKAM COTIPOTHBIICHUEM (HCIIOJIB30BATh CIIPABOYHBIC
JTAHHBIC).

13. BoasiHO# map KOHIEHCHPYETCsl Ha BEPTUKAIBHOM MOBEPXHOCTH CTCHKH C M3BECTHOM
TemnepaTypoi. OnpeaeauTs TEIIOBYIO MOIHOCTh, IEPEIaBAEMYI0 B CTEHKY.

14. Onpenenuths Maccy BOJIbl, UCHIAPSIIOIIENCS 3 OJIHY CEKYHY IPH KUIIEHUH KUIAKOCTH B
KOTJIE C 33/IaHHOH MOIIIHOCTBIO HarpeBa.

15. B cucreme napoBOro OTOMJIEHUS UCTIOIb3YIOTCSI KOHBEKTOPBI C U3BECTHBIM
ko3¢ punmenToM Temnootaaun. OnpenenuTb Maccy KOH/IEHCUPOBAHHOM BOJIbI, €CJIM U3BECTHA
TeMIlepaTypa B MOMEIEHUH, IaBJIeHNe U 00bEMHBIN pacxo]l mapa.

6.2. IlpumepHble BONMpOCHI M 3aJaHuA / 3aJa4M AJIsl NPOMeEKYTOYHOM
aTrrecTalMu
Ilpumepnwvie 6onpocwi k 3auemy

1.3akon @ypbe. KoahHuimmeHTh TeronpoBoIHOCTH.

2. luddepennmanbHoe  ypaBHEHHE TEIUIONPOBOIHOCTH. YCJIOBHS OJHO3HAYHOCTU. | paHWYHBIE
ycnoBus 1, 2 u 3 pona.

3.TemnonpoBOJHOCTh B TNIOCKOM CTEHKE MPU T'PAHUYHBIX YCIOBUAX 1-ro poaa.

4.MHoTrOCI0IiHAs CTEHKA, TEPMUIECKOE CONTPOTHUBIICHHUE TETIOPOBOIHOCTH.

5. TennonpoBOHOCTh UIMHIPUYECKON CTEHKH.

6.Termootnava. KoadduimeHT TemmooTaaun, TepMUIECKOE COMPOTUBIICHUE TETIOOT/IAuH.
7.IloHsTHA O pacyeTe HeCTAIIMOHAPHOTO TEMIICPATYPHOTO ITOJII HEOTPaHMUEHHOM TIACTUHBI U
OeckoHeuHoro nuMHapa. Yuciaa dypee, buo.

8. TepMuueckoe CONMPOTUBIICHUE TEIUIONEPEAayM sl TUIOCKOM, MHOTOCIOMHON M IMJIMHAPUYECKOM
cTeHkd. Kputndeckuii 1uaMeTp [THHAPHIECKON CTCHKH.

9.ITpuHMn BBIOOpA M pacyeTa TEIIOBOM U30JISIUH.

10.MeTo/161 ”HTEHCU(DUKAITMH ITPOLIECca TEIIONepe/1auu.

11.CymHOCTh KOHBEKTUBHON TEIIOOTIauH, (haKTOPBI, ONPEEISIONINE ero 3HaYeHue, CBOO0IHAs U
BBIHY>KJICHHAsI KOHBEKIISI.

12.I'uaponuHamMuyeckas CTpYKTypa MOoToKa. PeXXuMbI TeueHus.

13.I1loHsATHE O TEIIOBOM M3Ty4YE€HUH. 3aKOHBI TEIIOBOTO U3IydeHHs. Cepoe Teno U CTENEHb
YEPHOTHI.

14.TennooOMeH U3 TydeHHEM B CUCTEMAaX Tell: MapaslielIbHbIe MOBEPXHOCTH, TEIO B 000JI0UKE,
cUcTEMa C HKpaHaMHU.

15.TemnmooOMeH mMpH KOHJEHCAMM Tlapa Ha BEPTHUKAJIBHON TOBEPXHOCTH, Ha MOBEPXHOCTU
TOPU30HTATBHOU TPYOBI.

16.0cobeHHOCTH KOHAEGHCAIMH JIBHKYILETOCS Tapa.

17.KonpeHcarwst mapa Ha TOPU30HTATIBHBIX TPYOHBIX MTy4YKaX.

18.Pexxnmebl kunenus. MexaHu3M KAIIEHUS.

19.Bnusinue Ternogu3nMYeckux CBOMCTB MOBEPXHOCTH W Cpelbl HA WHTEHCHBHOCTH TEILUIOOTIAYU
MIPU MY3bIPbKOBOM KUTIEHHH.
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20.0co6eHHOCTH TETUI00OMEHA KUTISIIEH JKUIKOCTH B TPyOKax.

21.0cHOBHBIE TIOHATHSA M omnpeneneHus. MonekymsipHas aupQy3usi, TPaAUCHT KOHLEHTpPAIWH,
3aKoHbl Duka.

22 . KOHBEKTHBHBII MacCOOOMEH. AHAJIOTHS TIPOIIECCOB MEPEHOCA TETUIOTHI U MACCHI.
23.Knaccugukanus TeIuI00OMEHHBIX araparoB.

24.0OCHOBBI TEIJIOBOTO pacueTa TeII000OMEHHUKOB PEKYIIEPATHBHOTO M PEreHepaTHBHOTO THUIIA.
25.KOHCTpYKTHBHBIN 1 TIOBEPOYHBIN PacUeTTEINIOOOMEHHIKOB

26.0OCHOBHOE MOHATHE O TPUOIMKEHHBIX METOJIAX PEIICHUS 3a/1a4 HECTAIIMOHAPHOTO TEIIO0OMEHa
TSI TEJT KOHEYHBIX pa3MEpOB.

27.I1akeTsl IPOTpamMM IJIsl MOJEITMPOBAHUSI IPOIIECCOB TEINIOOOMEHa.

28.0mpenenenue nmpeaMeTa ruIpora3ouHaMuki. KpaTkue nctopudeckue CBeICHHS.
29.1110THOCTB JKUJKOCTH, YICIBbHBIA BEC, TEMIIEPATYPHOE PacIIUpEHUE, COKUMAEMOCTb.
30.Bs3KOCTh KUIKOCTH U 3aKOH BHYTpPEHHETO TpeHus HpioToHa.

31.0OcHoBHOE ypaBHEHHE rUApOCcTaTUKH. [loBepXHOCTH paBHOTO AaBneHus. 3akoH [lackas.
32.I'eoMeTpUYECKOe U SHEPTETHUECKOE MMOHATHE OCHOBHOTO YPAaBHEHUS THIPOCTATHKH.
33.A6comroTHOE ¥ N30BITOYHOE JIaBIICHHE.

34.ITpubops! 1 U3MEPECHUS JTABJICHHUS.

35.OCHOBHBIE TIOHATHS U OMIPEIEIICHHS CTPYHYATONH MOJIEITN IBHKCHHUS YKUIKOCTH.

36.TT0TOK KHUAKOCTH U €T0 TapaMeTPHI.

37.YpaBHEeHHE HEPA3PBIBHOCTH JUTS TTOTOKA.

38.YpaBHeHne bepHyumy 1st 2JIeMEHTapHON CTPYWKH UIeaTbHOM KUIAKOCTH.

39.VYpaBHenne bepHymu 11 CTPYHKH peabHOM KUIKOCTH.

40.MHTerprpoBaHre ypaBHEHUS JBYOKCHUS Diinepa. MaTerpan bepaymmm.

41.YpaBHenne bepHymn 1st TOTOKa peaqTbHOM )KUIKOCTH.

42.Pacxonomep Bentypu.

43.TpyOka mosHOTO Haropa, Tpyoka Iluro.

44 TIpuGopsl A1 U3MEPEHUS CKOPOCTH U PAcXoa KUJIKOCTH.

45, PesxuMbl IBYKEHUS BA3KOU )unkoct. OmnslT Pelinonsaca.

46.OCHOBHOE ypaBHEHUE YCTAHOBUBIIIETOCS PABHOMEPHOI'O IBUKEHUS XKUJKOCTH.

47.Ilorepu Hanopa Mo AJIMHE IPU PABHOMEPHOM YCTAHOBUBILEMCS IBUKEHUHN SKUKOCTH.
48.I'napaBinuyecKkre CONPOTUBIICHUS NP JJAMMHAPHOM U TypOyJIE€HTHOM peXUMax JABHKEHUS
AKHUJIKOCTH.

49.Du3nyecKrii CMBICH BIUSHMS IEPOXOBATOCTH TPYO Ha MOTEPHU HAIOPA.

50.Hanbonee THIMYHBIE MECTHBIE COIIPOTUBIICHUS: (BHE3AITHOE paclIMpeHe TpyoonpoBoa,
muhdy3op, koH(DY30p, KOJIEHA U 3aKPYTJICHUS, BXOJ B TPYOY U BBIXOJI U3 pe3epBYyapa).
51.JlamuHapHO€ paBHOMEPHOE IBM)KEHUE KUAKOCTH B KPYIJIBIX TpyOax.

52.IloTepu Hamopa 1o JUIMHE IpU TYpOYJIEHTHOM YCTaHOBHBILIEMCS] pABHOMEPHOM JIBH)KEHUH
xuakoctu. ['paduk Hukypanse.

53.MecTHbIE THIPABINYECKUE COMTPOTUBIICHHS.

54.BHe3anHoe 1 MOCTENeHHOE PaCIIMpEeHue TPYOHI .

55.IIpocThie U CI0XKHBIE MECTHBIE COIPOTUBIICHUSL: (BHE3AIOHOE CY)KEHUE TPYObI, BXOJ1 HOTOKA
B TpyOy, Anadparma Ha TpyOONnpoBoe, 3aKpyrieHue TpyOsl, perynupyolias apmMarypa,
TPOUHUKH).

56.1IpsiMo¥i 1 HEMPSAMOI TUIPABINYECKUI YAAPHI.

57.Crioco0bl 60pBOBI ¢ THAPABIMYECKHM YIAPOM.

58.Pacuet KOpOTKHX TpyOOTIpOBOIOB: (pacueT BcachIBAIOLIEH TPyObl IIEHTPOOEKHOT0 Hacoca;
TpYOOIIPOBO/IbI C HACOCHOH Mo1auel )KuaKoCTH; ciu(OoHHBIN TpyOonpoBox). TpyOborpoBo sl ¢
HAaCOCHOM MOJa4€H JKUIKOCTH.

59.Pacyer JIMHHBIX TPYOOTIPOBOIOB.

60.I'unpaBnnyeckuii pacyer CIOKHBIX TPYOOIIPOBOJIOB: pa3BETBICHHBIE, MapalIeIbHbIE.
61.1IpuHIMITEI THIPABINYECKOTO pacyeTa BOIONPOBOIHBIX CETEH.

14



62.IIpumMeHeHne BOJOHANOPHBIX OalleH A BoJocHa0xeHus. MakcuManbHOE 1 MUHUMAJIbHOE
BOJIONIOTpeOIIeHNE

63.Vcreuenue JKUAKOCTH Yepe3 OTBEPCTUSI B TOHKOW CTEHKE MPU IOCTOSIHHOM Harope
(oTBepcTUE HE3aTOIICHHOE U 3aTOIUIEHHOE).

64.VIcreuenue KUAKOCTH yepe3 OOJIbIINE OTBEPCTHSI.

65.Vcreduenune JKUAKOCTH Yepe3 Hacaaku (LIMIMHAPHYECKUE HACAIKU, BHYTPEHHHE
MWIMHAPUIECKNE HACATKH, HEIMIIMHIPHYECKIE HACAIKH ).

Ipumepnule 3a0auu

3amaua 1. B pesepByap o0beMoM V koMIipeccopoMm HarHeTtaeTcs Bo3ayx. HavanbHoe
M30BITOYHOE JaBJICHWE BO3[yXa p1, HadajdbHas Temmeparypa ti . KoHewHoe wu30BITOYHOE
JaBlieHHE P2 ,Temreparypa Bo3ayxa tz. OmnpenenuTh Maccy BO3QyXa, IOCTYIUBIIETO B
pe3epByap, eciy JaBJICHHE BHEITHEH Cpe/bl paBHO COOTBETCTBEHHO PaBHBI Pgap. JlaHHBIC TS
pacdera: HadaJbHBIA 00BeM .V =10, M° , HadanbHOE M3OBITOYHOE IABJICHHE Bo3myxa p3=0,1
MIla, nauwampHasi temneparypa ti1=7 0 C, koHeuHoe u30bITOYHOE naBieHHe p2=3 Mlla,
Temnepatypa Bo3ayxa t2=27 0 C, naBienue BHenrHen cpeabl Psap=700 MM pT. CT.

3amaya 2. PaccuMTarh CMENIAHHBIM LUWKJI JABUIATENs BHYTPEHHETO CrOpPaHHU, T.€.
HaWTH TapaMeTpsl P, v U t JUIsl XapakTepHBIX TOYEK IHKIIA, U3MCHCHUE BHYTPEHHEH SHEpruw,
SHTAJIBIIAN, YHTPOTIHH, a Tak)Ke PabOTy B OTAEITBHBIX Tpoleccax W mukie. OmpeaenuTh Takxke
CTEINEHb MPEIBAPUTEIBLHOTO PACIIMPEHUs, CTENIEHb MOBBIIIEHUS AaBiieHus U Tepmuueckuii KI1/]
uukia. Jlanuele s pacdeta: HadainbHoe naBieHue p1=0,08 MIla, HayanpHas Temmeparypa
t1=57 0 C , HauanbHbI 06beM V=0.001 M® ; KOJMYECTBO TEIIIOTHI, TIOABOUMOI B H306apHOM
npouecce Qp=1.05 k/[k; KOMMUECTBO TEIJIOTHI, MOABOIMMOM B M30xopHOM mpoiecce Qv=0.65
k/Ix; cpennue Temnoemkoctu Cp,=0,85, €v=0.85 xJ[x/(xr-K), k/x/(xr-K); mokazarens annadatol
k =1,4; razoBas =16. M300pa3uth ki B p-v u T-s quarpammax. noctossaaast R=330 [Ix/(xr-K).

Tunosvle mecmoswie 3a0anus

1. Moaenb Kakoil )KMIKOCTH paccMaTpUBAETCS B THAPOTa30AMHAMUKE?
[J BSA3KOM;

[J xaneJabpHOM;

[] ueaibHOU U PEATBHOIM;

[] naeabHOM HEC)KMMAEMOM.

2. Yto sAByISIETCA TEOPETUUECKON OCHOBOM THAPOra30IMHAMUKH ?
[J ypaBHenue HaBbe-Crokca;

[J ypaBHEHHUE COXPAHEHHUS MaCChl;

[J mepBbIi 3aKOH TEPMOJUHAMUKH;

[ ypaBHeHne MenneneeBa-Knanelpona.

3. C NOBBILLIEHUEM TEMIIEPATYPhI TEKYUECTh
[J yBenIMuMBaeTcs;

L] yMeHb11a€TCS;

[ ocTaércsa HEM3MEHHOM.

4. CBOMCTBO TeKy4el cpefipl, MpensaTcTBYoIIee € aedopmarii Ha3bpIBaeTCs
[l 31aCTUYHOCTEBIO;

L] ypyrocTslo;
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[l BA3KOCTBIO;
L] TeKy4eCThIO;
[l m1aCTUYHOCTBIO.

5. XKuakocTtb, Uist KOTOPOH XapakTEpHO OTCYTCTBUE CUJI TPEHUSI PU CKOJIbKEHUU
OJIHOTO CJIOSI )KMIKOCTH T10 APYTOMY, Ha3bIBA€TCA

[ maeanpHOM;

[l HPIOTOHOBCKOM;

[l HeHBIOTOHOBCKOM.

6. 3aBHCHUMOCTb CKOPOCTH OT BPEMEHH B JIFO00H TOUKE MTOTOKA CBUJIETEIHCTBYET O
pPEXUME TCUCHHS.

[ TypOyJ€HTHOM;

U maMuHapHOM;

U HammopHOM;

UJ CKOPOCTHOM.

7. JIBa MOTOKA MKUJIKOCTH UMEIOT TEOMETPUUYECKH CXOJCTBEHHBIE OTPAaHUYHUBAIOIINE
MOBEPXHOCTH M CKOPOCTH B CXOJACTBEHHBIX TOUKAX MPONOPLMOHAIBHEL. [Ipn 3TOM
coOmromaercs noxooue.

[] 1TMHAMHYECKOE,

[J reOMETPUYECKOE;

[ KmHEeMaTH4eCKoOe.

8. YKIIOH, paBHBIN yIE€TbHON JUCCUITUPOBAHHOM MOIITHOCTH B 00BEME TIOTOKA, MPH -
XOJISIIIEHCSA Ha €AMHUILY JJIMHBI, HA3bIBAECTCS
[J MOJIOKUTEIBHEIM;

[] oTpULaTEIbHBIM;

[J ruapaBIUUECKUM;

[] Ib€30METPUUYECKUM.

9. XKuakocTtb, 111 KOTOPOH XapaKTEPHO OTCYTCTBUE CHJI TPEHUS MPU CKOJIbKEHUU OJHOTO CIOS
YKUJIKOCTH TI0 APYrOMY Ha3bIBACTCS

(] maeanmpHOM;

(] HBIOTOHOBCKOIA;

(] HEHBIOTOHOBCKOM.

10. YKIJIOH HAaOpHOM JIMHUY HA3bIBACTCS
) MOJNOKUTETHHBIM;

[J OTpULIaTeIbHBIM;

[J rTUApaBIUYECKIM;

[J Mbe30METPUUYECKUM.
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